124                                    ENERGY
Should any pair of mass-systems such as Fig. 9 be forced, by great energy and directness of impact, into closer propinquity than would permit the nuclei to remain intact, they will become broken up. They may then separate in fragments, or coalesce into a new nucleus, of larger dimensions and of the same or different form of arrangement. It is thus that the processes of welding solids, mixing liquids and gases, and impact and friction can be explained. Chemical combination may also be imagined as explained in the same way, although the premises must then be stated in a much more intricate manner. Obversely the accumulation within any one molecule of too much intensity of energy might easily lead to its bursting or splitting into two or more separate molecules, of the same or of different chemical nature.*
Another result imaginable from the too close collision of nucleus with nucleus would be the production of more satellites, from the fragments of the ruptured nuclei. The importance of this natural mechanical action, as an explanation of heat-formation by impact, was pointed out in the Seventh Paper, on "What is Heat?" It is now to be pointed out, in addition, that this process, like all other true energetic processes, develops a condition of stable equilibrium. That is to say, the impact of the nuclei was due to a paucity of satellites. The result of the collision is to reduce the nuclei partially to satellites, thus making good the deficit of satellites and diminishing the chances of another similar collision's occurring.
The beautifully stable balance thus established pervades all nature. It has already been referred to briefly, in our primary definition of heat. Its wide results will be taken up later at length, in the chapter upon Thermal Equilibrium (Chapter XV).
In discussing the action of these colliding systems it is hardly necessary to point out that the distance-factor, for instance, must possess a vastly different scale in mechanical, celestial and thermal energetics, respectively. Distances which constitute mean energetic ones here on the earth's surface, in the applied mechanics of engineering, would constitute prodigious extremes of separation when measured between molecules, but corresponding
*The mechanics of this hypothesis has been beautifully developed in the theory of the evolution of stellar nebulae into dumb-bell form, with their ultimate consolidation into "double" stars.